A number of side effects have been noted during aureomycin and chloramphenicol therapy. Harris' described the untoward effects in detail and suggested that many of these are caused by an interference with the biochemical processes involved in vitamin B metabolism. In addition to the gastrointestinal symptoms of nausea and/or vomiting, epigastric distress, heartburn, and diarrhea, he noted that the stools often became odorless or nearly so in association with a change in the normal intestinal bacterial flora. Mucous membrane manifestations which closely resembled those of pronounced riboflavin deficiency were also seen. Orally administered vitamin B complex did not prevent these lesions. Parenteral administration of a potent preparation of vitamin B complex was more effective in preventing and reversing them. Harris considered these lesions to be due to the destruction of the intestinal bacteria necessary for the synthesis or utilization of members of the B complex.
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Several of Harris' patients also developed lesions of the skin and mucous membranes of the perineal region. Candida albicans was isolated from these areas, and it was suggested that overgrowth of this fungus following the destruction of the normal intestinal bacterial flora by aureomycin or chloramphenicol might lead to the development of virulent strains capable of invading more vital tissues.
Abnormal bleeding tendencies of minor degree consisting of slight vaginal bleeding in three patients, rectal bleeding in another three patients, and subungual hemorrhage in one patient were also noted by Harris. No special studies to determine the mechanism were made, but vitamin K deficiency was suspected in retrospect.
The following case is noteworthy because it not only illustrates many of the side effects previously described, but it also demonstrates the occurrence of a peripheral neuritis, an optic neuritis, and severe gastrointestinal bleeding associated with prothrombin deficiency and roentgenographic changes in the intestinal mucosa.
Case Report S. D., a 22-year-old man, was admitted to the New Haven Hospital on November 7, 1949, with the complaints of headache, chills, and fever of two and one-half days' duration. In 1934, at the age of seven, he experienced his first attack of acute rheumatic fever, and during the next eight years he had four recurrences. In 1942, mitral systolic and diastolic murmurs were noted, and a roentgenogram of the chest revealed left auricular enlargement. Except for dyspnea on strenuous exertion he remained well from 1942 until October, 1949, thirty days before admission to the hospital, when a tooth was extracted without prophylactic administration of antibiotic agents. For the next five days the patient suffered with a "head cold," but was then asymptomatic until two and one-half days prior to admission to the hospital. At this time there was the sudden onset of the first of a series of severe shaking chills followed by fever of 1030 F. Sulfonamide powders were begun two days before admission, but twenty-four hours later intermittent chills and fever persisted, and a severe generalized headache appeared. During the next twenty-four hours a stiff neck as well as small painful blue areas on the left leg and right hand were noted. A non-productive cough appeared a few hours before admission.
Physical examination. The temperature was 104.5°F., pulse rate 120, respiratory rate 32, and blood pressure 136 mm. systolic and 86 mm. diastolic. The patient was a well-developed and fairly well-nourished young man who appeared acutely ill. The skin was hot, dry, and flushed, and a diffuse erythematous macular rash was present over the trunk and extremities. There were a few slightly enlarged, non-tender, cervical and axillary lymph nodes. The pharynx was diffusely red but without exudate. The teeth and gums showed no evidence of local infection, and the tongue was well papillated. Slight resistance of the neck to full flexion was noted. A few moist fine rales at the lung bases were the only abnormal pulmonary finding. The heart was enlarged to the anterior axillary line with a diffuse heaving impulse; the rhythm was regular; a harsh, long systolic murmur, loudest at the apex, was transmitted throughout the entire left half of the chest; the mitral first sound was accentuated, and one of three observers heard a faint pre-systolic murmur at the apex on admission. Examination of the abdomen was negative, the spleen not being palpable. A tender ecchymosis (1 by 2 cm.) was present on the right hand in the web between the middle and ring fingers. Purpuric areas were noted on the right great toe and the left fifth toe. All reflexes were equal but hypoactive.
Laboratory examinations on admission gave the following results: The red blood cell count was 4,700,000, the hemoglobin content 14.5 gm., the white blood cell count 11,300 with 7% non-segmented neutrophils, and 82%'o segmented neutrophils. Urinalysis revealed a 1+ reaction for albumin, numerous coarse granular casts, and occasional white and red blood cells. A lumbar puncture showed clear fluid with an initial pressure of 250 mm. of water. The fluid contained 9 lymphocytes per cu.mm. and 32 mgm. of protein/100 cc. Two routine stool examinations for blood and parasites were negative during the first week.
The admission diagnoses were acute bacterial endocarditis with multiple emboli, and rheumatic heart disease with cardiac enlargement, mitral stenosis, and insufficiency.
Course in the hospital. One hour after admission, as soon as three blood cultures were drawn, aqueous penicillin was started, 300,000 units intramuscularly at once, followed by 100,000 units every two hours.
Twenty-four hours later the temperature remained at 1050 F., the lungs showed increasing numbers of rales, the initial embolic lesions had become larger and more necrotic, and three new lesions had appeared. Admission blood cultures were reported at this time to show 800 colonies of Staphylococcus aureus per cc. Because of the lack of improvement, and the known resistance of many strains of staphylococcus to penicillin, aureomycin was started in an initial dose of 3.0 gm. followed by 0.25 gm.
every two hours.
Forty-eight hours after admission there still had been no improvement, and for that reason the penicillin dosage was increased to 500,000 units every two hours, only to be discontinued 72 hours after admission when the infecting organism was found to grow in 1000 units of penicillin per cc. Other sensitivity reports at this time indicated that the organism was inhibited by 25 micrograms per cc. of chloramphenicol or 32 micrograms per cc. of aureomycin.
Beginning 48 hours after admission a gradual fall in temperature occurred with concurrent improvement in the patient's general condition, until at the end of one week the temperature was 990 F. During the second hospital week the patient's vital signs remained normal and the original embolic phenomena resolved satisfactorily without new ones appearing. However, a low-grade staphylococcemia persisted despite the disappearance of the phenomena of generalized sepsis. Therefore, on November 21 chloramphenicol was started with an initial dose of 3.0 gm. and 0.25 gm. every two hours thereafter. After three days of combined therapy (aureomycin and chloramphenicol, 0.25 gm. of each every two hours) the blood cultures became negative and remained so during the first course of therapy.
On December 2 the patient noted the onset of anorexia, nausea, and vomiting, and on December 7 a watery diarrhea began. These symptoms persisted despite the use of dramamine (150 mgm. daily) until December 11, when antibiotic therapy was stopped after 33 days of aureomycin and 20 days of chloramphenicol. The nausea and vomiting promptly subsided, but the diarrhea persisted for four more days. Blood cultures had been negative for 18 days at the end of the first course of therapy.
The patient remained well and daily blood cultures were negative for four days following cessation of antibiotic therapy. On the fifth day, December 17, a shaking chill and fever of 1020 F. occurred, associated with profuse sweating, a severe headache, and prostration. Blood cultures were obtained; and when these were reported positive for Staphylococcus aureus 24 hours later, combined therapy was reinstituted with an initial dose of 1.5 gm. of aureomycin and 1.0 gm. of chloramphenicol followed by 0.25 gm. of each every two hours. During the ensuing week the fever and staphylococcemia slowly subsided. From this time on the patient continued to be free from signs of infection and repeated blood cultures remained negative during a 46-day period of combined therapy and a follow-up period of five months. Even though there was no further evidence of infection, important symptoms occurred during the second course of therapy. On December 18, combined aureomycin and chloramphenicol therapy had been reinstituted. Four days later erythema and excoriation of the skin over the periscrotal area were noted. On December 24 the patient complained of a sore throat which became progressively worse during the next week. On December 31, anorexia, occasional nausea, frequent pyrosis, and daily vomiting appeared and persisted for seven days despite tincture of belladonna 20 minutes before each dose of antibiotic. Two multivitamin capsules, which had been given daily since admission, were stopped at this time because of the gastrointestinal symptoms. Aluminum hydroxide gel, 8 cc. before each dose of antibiotic medication, was given with slow improvement in nausea and vomiting over a four-day period. However, this medication was stopped because our attention was called to a report8 that it impeded absorption of antibiotics.
On January 5 distinct evidences of vitamin deficiency were noted, consisting of a red smooth tongue, diffuse pharyngeal injection, and desquamating yellowish papules about the nose and ears. In addition, the skin lesions in the groin were noted to be worse. Symmetrical, scaly yellowish areas of dermatitis with fairly well demarcated borders were seen here. Similar lesions had appeared in the axillae.
On January 5 a liquid vitamin preparation* was started. Within three days there was considerable improvement, and within two weeks all skin and mucosal lesions had disappeared except for slight redness at the base of the scrotum. On January 12 a recurrence of nausea and vomiting was noted, and on January 23 the vomitus became black for the first time. At this time the liver was noted to be enlarged to 3 or 4 cm, below the right costal margin. Liver function tests were done and revealed a positive cephalin cholesterol flocculation (1+ in 24 hours and 3+ in 48 hours) and borderline bromsulphthalein retention of 6.3 per cent after 45 minutes (5 mgm. per kg. injected). The serum bilirubin, thymol turbidity and flocculation, and alkaline phosphatase determinations were within normal limits.
During the next two days the patient regurgitated 400 cc. of coffee ground material which gave a 4+ guaiac reaction. He had three large, tarry stools, following which his red blood cell count fell to 2,100,000 with a hemoglobin of 7.0 gm.. Bleeding and clotting times and a platelet count were normal. His prothrombin time was 15 seconds, control 10 seconds (43 per cent of normal). Daily intravenous therapy with vitamin K (50 mgm.) and vitamins B and Ct was begun along with a daily intramuscular injection of 15 units of concentrated liver extract. These medications were continued daily for 11 days until antibiotic therapy was stopped. Despite these measures, as well as 1500 cc. of whole blood, he continued to have tarry stools for eight days until January 31, when his prothrombin time was 12 seconds, control 11 seconds (72 per cent of normal).
On January 31 an x-ray examination of the upper gastrointestinal tract showed an atypical small bowel pattern with segmentation of barium and slight coarsening of the mucosal folds in the jejunum. No ulceration could be demonstrated.
On February 4 antibiotic medication was stopped after 46 days of retreatment, 42 days after the last positive blood culture. A total of 247.5 gm. of aureomycin and 190.5 gm. of chloramphenicol had been given during the two courses of therapy. Six days later a barium enema showed a marked loss of the normal haustral markings of the descending colon. A gastric analysis revealed free hydrochloric acid after histamine, but the amount was not determined.
On February 14 the patient complained of yellow vision, blurring and fading of letters while reading, and spots in front of both eyes. He stated that these visual symptoms, as well as numbness and tingling of his feet, had been slowly progressing for one week. An examination of his eyes revealed the visual acuity to be 20/25 in each eye. There were slight blurring of both optic discs, granular changes of the pigment layers of the retina, and enlarged blind spots bilaterally. Neurological examination was negative except for patchy, ill-defined areas of diminished pain sensation along the dorsal aspect of all toes and the medial portion of the right lower leg.
On February 18 the patient was discharged after 103 days in the hospital. Discharge medication consisted of ferrous sulfate (0.2 gin. three times daily), one multivitamin capsule daily, and vitamin K tablets (5 mgm. daily).
On March 9 he was seen in the outpatient department. His visual symptoms had disappeared, but numbness and tingling of the feet persisted. Pain on defecation and pruritis ani had appeared since discharge. Liver function tests were repeated and found to be normal. Thiamine hydrochloride was prescribed in an oral dose of 15 mgm. three times daily.
On March 25 the patient reported to the emergency room because of pain in his feet. The numbness and tingling had never disappeared, and two days previously he had begun to experience increasingly frequent lancinating pains in one or more toes, usually the large ones, lasting only one to two seconds, but occurring one hundred or more times daily. A complete neurological examination disclosed diminished testicular pain sensation as well as decreased deep pain sensation of the legs. Tactile sensation was diminished below the knees and absent over the toes. Pinprick perception was decreased over the distal two-thirds of both feet, and over the toes stimulation with the pin produced a diffuse burning pain. Position sensation was intact, but vibratory perception was impaired over the legs and ankles. Motor functions and tendon reflexes were normal. Therapy consisted of vitamin B12 in doses of 30 micrograms twice weekly. A total of four injections was given. Within three days after the first injection there was moderate symptomatic improvement, but when examined by a neurological consultant on March 30, there was still evidence of a peripheral neuritis with chief involvement of tactile, pain, and vibratory sensations. Progressive improvement continued, so therapy was discontinued after the fourth injection of vitamin B12.
When seen on May 22, 1950, the patient still complained of burning on defecation and itching about the anus, but was otherwise asymptomatic and normally active. Examination disclosed no change in the heart signs from those described on admission to the hospital except that no diastolic murmur could be heard. There was redness about the anus, and a small posterior anal fissure was present, but otherwise the examination, including a complete neurological evaluation, was negative. No culture of the skin was taken, but a 1 % aqueous solution of gentian violet (methylrosaniline chloride) was prescribed for local application to the perianal area, as suggested by Harris,' who isolated Candida albicans from similar lesions. Prompt subsidence of the pruritis resulted during the next two days.
Comment
During the course of combined aureomycin and chloramphenicol therapy for staphylococcal endocarditis this patient developed a number of disturbing side effects. There were lesions of the tongue and of the skin of the nose, ears, axillae, and perineal region. Severe gastrointestinal symptoms, including nausea, vomiting, diarrhea, and bleeding, occurred. Gastrointestinal roentgenograms revealed an atypical small intestinal pattern with segmentation of barium. There was also noted enlargement of the liver and slight impairment of hepatic function as measured by functional tests. Visual disturbances associated with objective retinal changes and, lastly, a peripheral neuritis of the lower extremities were also noted. Partial clearing of mucosal and skin lesions resulted from relatively small doses of oral vitamins, but neither oral therapy nor 11 days of parenteral vitamin therapy prevented the subsequent development of the visual disorder or the peripheral neuritis.
The conclusion that these disturbances resulted from the use of aureomycin and chloramphenicol appears warranted from the sequence of events and is supported by the reported experiences of Harris.! Since both antibiotics were administered concurrently, neither can be held solely responsible.
The mechanism whereby the untoward effects are produced is still obscure. The resemblance of the buccal lesions to those resulting from deficiency of components of the vitamin B complex, and the frequent occurrence of complicating fungus infections of the skin and mucous membranes has already been discussed. Whether these disturbances result from the destruction of the intestinal bacteria essential for vitamin B synthesis or utilization, or whether aureomycin and chloramphenicol exert a competitive blockage of intracellular metabolism, thus producing changes resembling vitamin deficiency, is a point which remains unsettled. The latter possibility is in keeping with accepted theories of the mechanism of action of the antibiotic agents in bacterial metabolism. If this concept is correct, parenteral administration of potent vitamin preparations may prove to lessen the therapeutic effectiveness of the antibiotic agents, as has been suggested by Crocker.' In the present state of our knowledge, however, the withholding of vitamins appears unwise.
The peripheral neuritis seen in this case is probably also attributable to deficiency of a member of the vitamin B complex. The apparent lack of response to thiamine and the striking improvement after vitamin B12 is noteworthy, but may be more apparent than real. As suggested by our con-sultant in neurology, Dr. Paul Yakovlev, the appearance of the most severe leg pains at a time when most of the other signs of deficiency had improved may have indicated returning sensory function rather than increasing neuritis.
The hepatic enlargement may have been related to the fatty infiltration of the liver observed by Yesner and Kunkel' in biopsy material obtained during antibiotic therapy in several patients.
At no time did the prothrombin level fall sufficiently low to account by itself for the gastrointestinal bleeding. It may well have aggravated bleeding from a superficial ulceration or a linear tear in the gastric mucosa such as may occur after repeated vomiting; or there may have been an unrecognized vitamin C deficiency. The cause of the prothrombin deficiency, again, could be the result of a change in the bacterial flora of the intestine or of interference with cellular utilization of vitamin K.
Finally, the visual symptoms and the retinal changes remain unexplained. The picture did not appear to be simply that of a vitamin A deficiency, especially in view of the absence of corneal abnormalities. Summary A case of staphylococcal endocarditis is reported in which combined therapy with aureomycin and chloramphenicol effected a bacteriological cure but was attended by many distressing side reactions. There were mucosal changes in the mouth and gastrointestinal tract, skin lesions, and peripheral neuritis to suggest an induced deficiency of several components of the vitamin B complex, as well as a complicating fungus infection of the skin. Bleeding from the gastrointestinal tract associated with a prothrombin deficiency and visual disturbances associated with retinal changes suggesting a mild optic neuritis also were noted.
The moderate doses of vitamins given this patient were only partially effective in curing the signs of vitamin deficiencies until the antibiotic agents were stopped.
